Introduction
A Steiner triple system of order v (briefly STS(v)) consists of a v-element set X and a collection of 3-element subsets of X, called blocks, such that every pair of distinct points in X is contained in a unique block.
A Steiner triple system of order v, (X, B), is a Kirkman triple system (briefly by KTS(v)) if there exists a partition Γ = {P 1 , P 2 , . . . , P (v−1)/2 } of B such that each part P i is itself a partition of X. The parts P i are called parallel classes, and the partition Γ is called a resolution. KTS(v)s are known to exist for all v ≡ 3 (mod 6). 
An Example
An LKTS(9) on Z 7 ∪{x, y}. The required 7 KTS(9)s are generated from an initial KTS(9) modulo 7, where the initial KTS(9) has the following blocks. 
Main result There exists an LKTS(3
Generalized LR design and its recursive construction
Let X be a gn-element set and G is a partition of X into n parts of size g. A generalized LR design on X with a partition G (briefly by GLR(n{g})) is a collection of sets of triples {A
2 , j = 0, 1} with the following properties:
There is an element in each Γ When g = 3 and each group is considered as a block, each (X, G ∪ A j 1 ) (j = 0, 1) is a KTS(gn) and (X, G ∪ A) is a KTS(gn). Then such a collection is an LR design [13] . So, an LR(u) is also a GLR(u/3{3}).
Theorem 2 If there exist both an LKTS(v) and an LR(u), then there exists an LKTS(uv). (Zhang and Zhu)
Some GLRs An example A GLR(3{5}) on Z 15 with group set G = {i, i + 3, i + 6, i + 9, i + 12} : 0 ≤ i ≤ 2}.
By the definition, it should contain 10 KTS(10)s and 4 RTD(2, 3, 5)s.
Firstly, we construct 4 RTD(2, 3, 5)s with group set G whose block sets are generated by the following four parallel classes under (+3, mod 15), respectively. 0 10 8 6 7 11 12 4 14 3 1 2 9 13 5 0 10 11 6 7 14 12 4 2 3 1 5 9 13 8 0 10 14 6 7 2 12 4 5 3 1 8 9 13 11 0 10 2 6 7 5 12 4 8 3 1 11 9 13 14 Then we construct 10 KTS(15)s whose block sets are generated by the following two KTS(15)s under (+3 mod 15), respectively. 0 5 10 6 7 8 4 11 12 1 3 14 2 9 13 0 1 4 2 3 11 5 7 13 6 9 10 8 12 14 0 2 8 1 6 13 3 5 12 4 7 9 10 11 14 0 3 13 1 7 11 2 6 12 4 8 10 5 9 14 0 6 14 1 9 12 2 4 • For v ≡ 3 (mod 6), there is a GLR(3{v}).
• A GLR(n{g}) and a GLR(3{m}) ⇒ a GLR(n{gm}).
• An LR(u), a GLR(3{m}) and an LR(3m) ⇒ an LR(um i ) for any i ≥ 0.
• An LR(u) and an LR(v) ⇒ an LR(uv).
Existence of LR designs
• There is an LR (15) .
• There is an LR(2 · 7 n + 1).
• There are an LR(2 · 13 n + 1) and an LR(3
• There is an LR(3
Construction for LKTS Via RPICS
A CS(g n ) (X, G, A) is denoted by RPICS(g n ) if the block set can be partitioned into some parts A 1 , A 2 , . . . , A gn−2 with the properties:
• There is an RPICS (5 3 ).
• For v ≡ 3 (mod 6), there is an RPICS(v • An RPICS(g n ) and an LKTS(g) ⇒ an LKTS(gn).
• A GLR(n{g}) and an RPICS(m 3 ) ⇒ an RPICS((gm) n ).
• A GLR(n{g}), an RPICS(m
3
) and an LKTS(mg) ⇒ LKTS(mgn).
• An LR(u), an RPICS(m
) and an LKTS(3m) ⇒ an LKTS(mu).
Combine the above results, we can prove the main result.
Problems
• Construct an LR(21).
• Construct a GLR(3{7}).
• Construct an RPICS (7 3 ).
• Construct a GLR(3{p}).
• Construct an RPICS(p 3 ).
• Find more constructions for LKTS.
